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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)S Responsive to communication(s) filed on 22 Auoust 2006 . 
2a)\3 This action Is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for fonmal matters, prosecution as to the nnerits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 

Disposition of Claims 

4) 13 Claim(s) 1-35 is/are pending in the application. 

4a) Of the above claim{s) 29-33 and 35 is/are withdrawn from consideration. 

5) 13 Claim(s) 16 and 17 is/are allowed. 

6) S Claim(s) 1-15. 18-28 and 34 is/are rejected. 
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8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 185(a). 

Replacement drawing sheet{s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
!!)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 

1 . This communication is in response to Remarks, filed 08/22/2006. 

2. Claims 1-28 and 34 are pending in the application. Claims 16 and 17 have been 
amended. 

3.. The objections to claims 16 and 17 have been withdrawn. 

Continued Examination Under 37 CFR 1.114 

4. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 
08/22/2006 has been entered. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-15, 1 8-28 and 34 have been 
considered but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 102 
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6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-5, 8-11, 13-15, 18-20, 22, 28 and 34 rejected under 35 U.S.C. 102(b) 
as being anticipated by Janse (5,610,991). 

As to claims 1 and 34, Janse teaches: 

a first signal detector configured to provide a first signal comprised of a desired 
component plus an undeslred component, wherein the desired component Includes 
speech (a microphone for receiving speech with noise, col. 3, lines 25-40); 

a second signal detector configured to provide a second signal comprised mostly 
of an undeslred component (microphones for receiving mostly noise, col. 3, lines 39- 
44); 

a signal processor operatlvely coupled to the first and second signal detectors 
and configured to process the first and second signals based on a cancellation 
technique to suppress correlated undeslred component and further based on at least 
one noise suppression technique to suppress uncorrelated undeslred component and to 
provide an output signal having the desired component and further having the 
correlated and uncorrelated undeslred components suppressed (providing an output 
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signal with the correlated and uncorrelated noise components suppressed, canceling 
the uncorrelated noise and then applying spectral subtraction to remove correlated 
noise, col. 5, lines 1-19). 

As to claim 2, Janse teaches the first signal detector is a microphone configured 
to detect speech, (microphone, col. 3, lines 25-40). 

As to claim 3, Janse teaches the second signal detector is a sensor configured to 
detect automobile vibration (a second microphone for detecting a car's various noises, 
where it would be inherent that since vibration is a car noise, the microphone set to 
detect a car's various noises would detect vibrations, col. 3, lines 37-40). 

As to claim 4, Janse teaches the second signal detector is a sensor configured to 
detect mostly noise (a microphone to detect a car's various noises, col. 3, lines 37-40). 

As to claim 5, Janse teaches an adaptive canceller configured to process the first 
and second signals in accordance with a set of coefficients for the cancellation 
technique to provide an intermediate signal having a portion of the undesired 
component in the first signal that is correlated with the undesired component In the 
second signal removed, and to adjust the set of coefficients using the intermediate 
signal (a combined speech signal is supplied to an adaptive Wiener filter, where 
portions of the noise from the various inputs is corrected, col. 3, lines 57-64). 
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As to claim 8, Janse teaches the adaptive canceller is implemented in a 
frequency domain (Wiener filter in frequency domain, col. 3, lines 60-65). 

As to claim 9, Janse teaches a voice activity detector configured to receive the 
intermediate signal from the adaptive canceller and provide a control signal indicative of 
non-active time periods whereby the desired component is detected to be absent from 
the intermediate signal (detecting pauses in the incoming speech, and providing a 
signal when the pauses are detected, col. 5, lines 1-11). 

As to claim 10, Janse teaches a noise suppression unit configured to receive and 
process the first and second signal to suppress the undesired component in the first 
signal and to provide the output signal (signal processing means for removing noise 
from an incoming signal. Fig. 1 , element 11). 

As to claim 1 1 , Janse teaches the noise suppression unit is configured to 
suppression unit is configured to suppress the undesired component in the firs t signal 
based on a two-channel spectrum modification technique using the first and second 
signals (using a multi-channel technique to remove noise from an input signal, col. 3, 
lines 25-41). 
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As to claim 13, Janse teaches a noise suppression unit configured to suppress 
residual undesired component in the first signal based on a status of the voice activity 
detector (suppression noise based on detected speech in the incoming signal, col. 5, 
lines 1-15). 

As to claim 14, Janse teaches the noise suppression unit is configured to 
suppress the undesired component in the first signal in a frequency domain 
(suppressing the noise in a frequency domain, col. 3, lines 40-45). 

As to claim 15, Janse teaches installation in an automobile (col. 3, lines 30). 

As to claim 18, Janse teaches the desired component in the first signal is speech 
(the desired component is speech in the first signal, col. 3, lines 27-32). 

As to claim 19, Janse teaches: 

a first signal detector configured to provide a first signal comprised of a desired 
component plus an undesired component ((a microphone for receiving speech with 
noise, col. 3, lines 25-40); 

a second signal detector configured to provide a second signal comprised mostly 
of an undesired component (microphones for receiving mostly noise, coL 3, lines 39- 
44); 
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an adaptive canceller configured to receive and process the first and second 
signals, to suppress a portion of the undesired component in the first signal that is 
correlated with the undesired component in the second signal, and to provide an 
intermediate signal (an adaptive Weiner filter for removing noise from the first signal that 
is correlated with the noise of the second signal, coL 3, lines 58-65); 

a voice activity detector configured to receive the intermediate signal and provide 
a control signal indicative of non-active time periods whereby the desired component is 
detected to be absent from the intermediate signal (detecting speech pauses in the 
incoming signal, detecting non-active time periods, where the desired component 
(speech) is not found in the intermediate signal, col. 5, lines 1-10); 

and a noise suppression unit configured to receive the intermediate and second 
signals, to suppress uncorrelated undesired component in the intermediate signal based 
on a spectrum modification technique, and to provide an output signal having the 
desired component and further having the correlated and uncorrelated undesired 
components suppressed (a noise suppression unit to suppress uncorrelated noise from 
the signal and to provide the desired component, and having the correlated and 
uncorrelated undesired components suppressed, col. 5, lines 10-19). 

As to claim 20, Janse teaches the adaptive canceller is configured to adaptively 
cancel the correlated portion of the undesired component based on a linear transfer 
function (using an adaptive Weiner filter to remove the correlated undesired component, 
col. 3, lines 55-65). 
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As to claim 22, Janse teaches the noise suppression unit is configured to 
suppress the undesired component in the intermediate signal is based on a two-channel 
spectrum modification technique using the intermediate and second signals (removing 
the noise form a speech signal using a two-channel spectrum modification technique, 
col. 5, lines 1-19). 

As to claim 28, Janse teaches installation in an automobile (col. 3, lines 30). 

Claim Rejections • 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Janse as applied to claim 1 above, and further in view of Deligne et al. (US 6,754,623 
B2). 

As to claim 6, Janse does not teach the adaptive canceller implements a 
normalized least mean square (NLMS) algorithm. 
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However, Deligne et al. teach using a popular least means square adaptation or 
any of its variants (col. 3, lines 40-47). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the methods Janse with the least means square 
method of Deligne et al. to improve the ability for a system to remove ambient noise 
from speech signals that is acquired through a microphone, as taught by Deligne et al. 
(col. 1 , lines 46-49). 

As to claim 7, Janse does not teach the adaptive canceller is implemented in a 
time domain. 

However, Deligne et al. teach the adaptive canceller is implemented in a time 
domain (col. 3, lines 20-25). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the methods Janse with the methods of Deligne et al. 
to improve the ability for a system to remove ambient noise from speech signals that is 
acquired through a microphone, as taught by Deligne et al. (col. 1 , lines 46-49). 

10. Claims 12 and 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Janse as applied to claims 1 and 19 above, and further in view of Pollak et al. (Noise 
Suppression System for a Car). 



Application/Control Number: 10/076,120 Page 10 

Art Unit: 2626 

As to claim 12, Janse does not teach a noise suppression unit configured to 
suppress the undesired component in the first signal based on a single-channel 
spectrum modification technique using the first signal. 

However, Pollak et aL teach one-channel spectral subtraction method, abstract; 
noise suppression system for a car, (title). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the system of Janse with the methods of Pollak et al. 
because of the robustness, simplicity, and non-musical tone output of the one-channel 
method, as taught by Pollak et al. (abstract). 

As to claim 24, Janse does not teach a noise suppression unit configured to 
suppress the undesired component in the first signal based on a single-channel 
spectrum modification technique using the first signal. 

However, Pollak et al. teach one-channel spectral subtraction method, abstract; 
noise suppression system for a car, (title). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the system of Janse with the methods of Pollak et al. 
because of the robustness, simplicity, and non-musical tone output of the one-channel 
method, as taught by Pollak et al. (abstract). 
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1 1 . Claims 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Janse 
as applied to claim 19 above, and further in view of Boll (Suppression of Acoustic Noise 
in Speech Using Spectral Subtraction). 

As to claim 21 , Janse does not teach a system wherein the adaptive canceller is 
configured to adaptively cancel the correlated portion of the undesired component 
based on a nonlinear transfer function. 

However, Boll teaches a method of bias removal and half-wave rectification, 
(page 114, section F). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to combine the teachings of Janse with the methods of Boll to 
reduce the noise floor, as taught by Boll (page 115, section F, lines 2-3). 

12. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Janse 
as applied to claim 22 above, and further in view of Meyer et al. (Multi-Channel Speech 
Enhancement In a Car Environment Using Wiener Filtering and Spectral Subtraction). 

As to claim 23, Janse does not teach a noise spectrum estimator configured to 
receive the intermediate and second signals and provide spectrum estimates of the 
desired component in the intermediate signal and the undesired component in the 
second signal; a gain calculation unit configured to receive the spectrum estimates and 
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provide a set of gain coefficients, and a multiplier configured to multiply magnitude of a 
transformed intermediate signal with the set of gain coefficients. 
However, Meyer et al. teach: 

a noise spectrum estimator (noise floor estimation, page 1 169, fig. 3) configured 
to receive the intermediate and second signals and provide spectrum estimates of the 
desired component in the intermediate signal (clean speech power spectrum estimated 
by subtracting current noise power spectrum, page 1 169, line 18-19)) and the undesired 
component in the second signal (current noise power spectrum, page 1 169, line 19); 
and 

a gain calculation unit configured to receive the spectrum estimates and provide 
a set of gain coefficients, and a multiplier configured to multiply magnitude of a 
transformed intermediate signal with the set of gain coefficients (a frequency domain 
Wiener filtering necessarily able to determine gain coefficients by which to multiply the 
FFT magnitude of the noise or voice spectrum page 1 169, fig. 3). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to combine the teachings of Janse with the methods of Meyer et al. 
to get a improved noise suppression using an algorithm that yields better results in 
noise reduction with significantly less distortions and artificial noise than filtering alone, 
as taught by Meyer et al. (col. 1 , page 1 167, abstract). 

13. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Janse in 
view of Pollack et al. as applied to claim 24 above, and further in view of Meyer et al. 
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Claim 25 is rejected for the same reasons as claim 24 above. 

14. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Janse as applied to claim 19 above, and further in view of Meyer et al. and Boll' et 
al. 

As to claim 26, Janse does not teach the noise suppression unit is configured to 
suppress residual undesired component in the first signal based on spectral analysis of 
the intermediate signal. 

However, Meyer et al. teach a spectral subtraction block, speech pause detector, 
a noise floor estimation block (Fig. 3) where the spectral subtraction technique 
necessarily works by performing spectral analysis (page 1168), 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to combine the teachings of Janse with the methods of Meyer et al. 
to get a improved noise suppression using an algorithm that yields better results in 
noise reduction with significantly less distortions and artificial noise than filtering alone, 
as taught by Meyer et al. (col. 1 , page 1 167, abstract). 

Janse and Meyer et al. do not teach suppression of an undesired residual 
component in the first signal using the aforementioned intermediate signal. 

However, Boll teaches residual noise reduction (residual noise reduction, page 
115, column G). 
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Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to combine the teachings of Janse and Meyer et al. and with the 
methods of Boll to reduce the noise floor, as taught by Boll (page 115, section F, lines 
2-3), 

Claim 27 is rejected for the same reason claim 23 is above. 

Allowable Subject Matter 

1 5. Claims 1 6 and 1 7 are allowed. 

The following is an examiner's statement of reasons for allowance: 

As to claim 16, Deligne et al. (the closest prior art of record) do not teach nor 
fairly suggest a first noise suppression unit configured to process the first and second 
signals based n a two-channel spectrum modification technique to suppress the 
undesired component in the first signal, nor a second noise suppression unit configured 
to suppress the undesired component in the first signal based on a single-channel 
spectrum modification technique. 

As to claim 17, Deligne et al. do not teach nor fairly suggest a first noise 
suppression unit configured to process the first and second signals based on a two- 
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channel spectrum modification technique to suppress the undesired component in the 
first signal, nor a second noise suppression unit configured t suppress residual 
undesired component in the first signal. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See PTO-892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas E. Shortledge whose telephone number is 
(571 )272-7612. The examiner can normally be reached on M-F 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571)272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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